In the previous reports (Ishiguro 1961 ) the author has pointed out that the pantothenic acid content in blood of rural inhabitants decreases with age, particularly in females.
In the following study (Ishiguro 1962) , the author reported that the blood pantothenic acid contents of pregnant women showed the level lower than that of non-pregnant women at the same age groups, and the low pantothenic acid level of pregnant women before the 7-8th month of pregnancy could not be raised to the normal range by means of the oral administration of the preparation containing 60 mg of calcium pantothenate per day. It is supposed that the lowering tendency of blood pantothenic acid level in pregnant women comes from the increasing consumption of coenzyme A and its derivatives in this period of pregnancy. From the finding (Kaplan and Lipman 1948) that the major part of blood pantothenic acid is contained in red cells in bound forms, it is necessary to check up whether the low blood pantothenic acid level comes chiefly from decline of hematocrit value or fall of pantothenic acid concentration in red cells. In the present study, measurement of specific gravity, hemoglobin content, hematocrit value and pantothenic acid content of blood samples of rural female inhabitants over 39 years of age was carried out, because in the previous studies the decrease of blood pantothenic acid content was observed mainly in the age classes above 50 years.
METHODS
The subjects were 199 females aged over 39 years living in a farm village, Miyagi Prefecture, north-east Japan.
The health survey and blood sampling were conducted in July, 1970. The specific gravity, hemoglobin content and hematocrit value of blood samples were examined by the copper sulfate method, cyanmethemoglobin method and capillary tube method, respectively.
The microbiological determination of the blood pantothenic acid content was made on free and bound form, respectively. Bound panto thenic acid content was calculated as the difference between total pantothenic acid con tent determined by means of the enzymatic treatment using hepatic amidase and intes tinal phosphatase, and free pantothenic acid content.
At the same time, a survey of delivery frequency was carried out. The method for determining the content of pantothenic acid has been described by the author ) in detail. classes and a lowering tendency with age was not found, while bound pantothenic acid content tended to decrease with age. Two expressions concerning bound pantothenic acid content in blood are denoted in Table 2 . One of them is the value per 100 ml of whole blood and another is the value per 100 ml of blood cells. The latter value is calculated by dividing the value per 100 ml of whole blood by each hematocrit value and by multiplying by 100. This calculation is based on an assumption that the major part of blood pantothenic acid is contained in red cells.
RESULTS
In Figs. 1 and 2 , bound pantothenic acid content in blood is shown for each decade. As shown in these figures, it is obvious that the level of bound pantothenic acid in blood of females aged fifty and over was lower than that of females aged forties. Statistically, differences at 5% significance level were observed between the mean values of bound pantothenic acid content per 100 ml of whole blood of forties and that of seventy and over, and between the mean values of that per 100 ml of blood cells of forties and that of fifties.
Furthermore, in Table 3 , the effect of delivery frequency on specific gravity of blood, hematocrit value and bound pantothenic acid content in blood of 119 females aged 40-59 years was observed. No correlation was found between the delivery frequency and specific gravity of blood as well as between the delivery frequency and hematocrit value. However, the mean values of bound pantothenic acid content seemed to decrease slightly in the subject groups having higher delivery frequency, though the difference was not statistically significant. TABLE 3 The mean values of specific gravity, hematocrit value and bound pantothenic acid content in blood grouped by delivery frequency * See the footnote in Table 2 .
Numerals in parentheses denote 95% confidence limits of means.
DISCUSSION
It seems that there might be some difference in pantothenic acid content between serum (or plasma) and whole blood. Pantothenic acid content in serum may be varied considerably by the intake of pantothenic acid from foods. When serum content of pantothenic acid is poor, insufficient intake of pantothenic acid may be suspected. On the other hand, pantothenic acid in whole blood (or blood cells) seemed to be more closely connected with the various physiological functions in cells rather than daily intake of pantothenic acid from foods. That is, it is presumed that the intake of a large amount of pantothenic acid may not always immediately raise the concentration of bound pantothenic acid including coenzyme A in cells.
In February, 1961, the author conducted the estimation of total pantothenic acid content of about 200 inhabitants (both male and female) in the same village section as that of the present study. In the last survey , the mean value of total pantothenic acid content of females aged forties did not fall as compared with that of females aged thirties, but the values in females aged fifties and sixties showed decreases by about 15-25 per cent than that of the 30-49 age group .
In the present study, the mean value of bound pantothenic acid content of females aged fifties and over distinctly decreased as compared with that of females aged forties, notwithstanding the stationary level of free pantothenic acid content among all age classes. This decreasing tendency by aging is more remarkable in the value per 100 ml of blood cells.
From the finding that the concentration of pantothenic acid in blood cells begins to fall at about 50 years of age, it is suggested that the synthetic ability of bound pantothenic acids including coenzyme A in human body may begin to decline at about 50 years of age in female. Also the influence of menopause should be considered.
It is well known that specific gravity of blood and hematocrit value of pregnant women considerably fall as compared with non-pregnant women. The author also found a decreasing tendency of blood pantothenic acid content in pregnancy. Comparing specific gravity of blood, hematocrit value and pantothenic acid content in blood of females with delivery frequency in the past, pantothenic acid concentration seemed to decline slightly in the subjects having more delivery frequency. But this result might come from the fact that females aged fifties showing the lower level of blood pantothenic acid had more delivery frequency than females aged forties showing the higher blood acid level, as shown in Fig. 3 . Fig. 3 . Distribution of delivery frequency of the subjects in the past.
